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Applicant herewith submits to the United States Designated Elected Office (DO/EO/US) the following items and 
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1 . £3 This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). 



The submission must include items (5), (6), (9) and (21) indicated below. 

4. K| The US has been elected by the expiration of 19 months from the priority date (Article 31). 

5. [X] A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. [3 is attached hereto (required only if not communicated by the International Bureau) 

b. □ has been communicated by the International Bureau. See attached PCT/IB/308. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
6- □ An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. >'} □ is attached hereto. 

b. . □ has been previously submitted under 35 U.S.C. 154(d)(4). 

7. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. □ have been communicated by the International Bureau. 

c - □ nave not been made, however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

8. □ An English language translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (c)(3)). 

9. □ An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

10. □ An English language translation of the annexes of the International Preliminary Examination Report 

under PCT Article 36 (35 U.S.C. 371 (c)(5)). 

Items 11 to 20 below concern document(s) or information included: 

1 1 . [X] Information Disclosure Statement (IDS) w/PTO-1449 - □ Copy of IDS citations 

12. □ Assignment Papers (cover sheet & document(s)) 

13. jg] A FIRST Preliminary Amendment. 

14. □ A SECOND or SUBSEQUENT Preliminary Amendment. 

15. ED A substitute specification. 

16. □ A change of power of attorney and/or address letter. 

17. □ A computer-readable form of the sequence listing in accordance with PCT Rule 

18. Q A second copy of the published international application under 35 U.S.C. 154(d)(4). 

19- □ A second copy of the English language translation of the international application (35 U.S.C. 154(d)(4)). 
20. [>3 Other items or information: Application Data Sheet, Abstract on a separate sheet, International 
Preliminary Examination Report (PCT/I PEA/409), Article 34 claims, PCT/lSA/210 



Page 1 of 2 



Y & T 2/12/02 



4r\ \ 



JG19RaeWCT/PT0 0 4 MAR 2002 



U.S. APPLICATj 



JON NO ^ ^ JUTERNATION/ 

1 U / Q 70 1 7IZCT/NL00/Q061 



JTERNATIONAL APPLN. NO. 
13 



ATTORNEY DOCKET NO. 
2001-1021 



21 . ^| The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492 (a) (1)-(5): 

Neither international preliminary examination fee nor 
international search fee paid to USPTO and international 

Search Report not prepared by the EPO or JPO $1040.00 

International preliminary examination fee not paid to 
USPTO but International Search Report prepared by 
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International preliminary examination fee not paid to 
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[X] A Check in the amount of $1,020.00 to cover all fees is attached. 

□ The Commissioner is hereby authorized to charge indicated fees and credit any overpayments to Deposit 
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PATENT 
2001-1021 

IN THE U.S. PATENT AND TRADEMARK OFFICE 

In re application of: Jan Hendrik BULTMAN 

Appl. No. : NEW NATIONAL PHASE 

APPLICATION IN THE 
UNITED STATES Group: 

Filed: March 4, 2002 Examiner: 

For: METHOD FOR TE PRODUCTION OF A SEMICONDUCTOR 

DEVICE 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents March 4, 2002 

Washington, DC 20231 

Sir: 

Prior to the first Official Action and calculation of the 
filing fee, the following preliminary amendments and remarks are 
reS p ec tfully submitted in connection with the above-identified 
application . 

IN THE ABSTRACT OF THE DISCLOSURE : 

Please add the Abstract of the Disclosure attached on a 
separate sheet attached hereto. 
IN THE CLAIMS : 

Please substitute claims 1-10 as originally filed, which 
appear on pages 7 and 8, with claims 1-8 as filed in the Article 34 
amendment of 15 November 2001. The pages containing claims 1-8 are 
marked "AMENDED SHEET" and are attached hereto. Following the 
insertion of claimsl-8, please amend the claims as follows: 

Please amend the claims as follows: 
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--3. (amended) Method according to Claim 1 characterized 
in that the doping material (2) is first applied to the substrate, 
after which the barrier material (5, 5' , 5") is applied to the 
substrate on the doping material (2).-- 

— 4. (amended) Method according to claim 1, characterized in 
that the diffusion barrier material (5, 5', 5") is a dielectric 
material in paste form that is sintered after being applied to the 
substrate (1) 

--6. (amended) Method according to claim 1, characterized in 
that the surface resistance of the highly doped regions is between 
10 and 60 ohm square and the surface resistance of the regions of 
low doping is between 30 and 500 ohm square. 

--8. (amended) Method according to claim 1, characterized in 
that an etching material is added to the diffusion material (5, 5', 
5") to etch away the substrate.— 

Please add the following claim: 

--9. (new) Method according to Claim 2 characterized in 
that the doping material (2) is first applied to the substrate, 
after which the barrier material (5, 5', 5") is applied to the 
substrate on the doping material (2). 

REMARKS 
Claim 9 has been added. 

Claims 3, 4, 6, and 8have been amended to eliminate 
multiple dependencies . 
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The substitution of claims 1-8 has been done to merely 

* 

place this national phase application in into the same condition as 
it was during Chapter II of the International Phase. 

Entry of the above amendments is earnestly solicited. An 
early and favorable first action on the merits is earnestly 
requested. 

Should there be any matters that need to be resolved in 
the present application, the Examiner is respectfully requested to 
contact the undersigned at the telephone number listed below. 

Attached hereto is a marked-up version of the changes 
made to the claims by the current amendment. The attached page is 
captioned "VERSION WITH MARKINGS TO SHOW CHANGES MADE." 

The Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 25-0120 for any additional fees 
required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17. 

Respectfully submitted, 
YOUNG & THOMPSON 




Benoit Castel, Reg. No. 35,041 

745 South 23 rd Street 
Arlington, VA 22202 

BC/lmt Telephone (703) 521-2297 

Attachments 
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ABSTRACT OF THE DISCLOSURE 

A method for making a semiconductor device having a 
pattern of highly doped regions (6, 6' ) located some distance 
apart in a semiconductor substrate (1) and regions (7, 7' , 
7") of low doping located between the highly doped regions 
(6, 6'). A diffusion barrier material (5, 5', 5") is applied 
to the semiconductor substrate at the location of the regions 
of low doping by imprinting with the barrier material in the 
pattern of the regions of low doping. The doping material is 
applied after or before imprinting with barrier material so 
that the highly doped regions are formed essentially between 
the barrier material in the substrate. The doping 

concentrations in the regions of low doping in the highly 
doped regions can be freely adjusted independently of one 
another so that a relatively low surface resistance can be 
obtained for the highly doped regions to give good conducting 
contact with the metalisation and a high surface resistance 
can be achieved in the regions of low doping. 
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1 Method for making a semiconductor device having a pattern of highly doped regions 
(6fi*) located some distance apart in a semiconductor substrate (1) and Tegions (7, T, 7") of 
low doping located between the highly doped regions (6, 6% wherein 



doped regions, 

the substrate is subjected to a diffusion step in which atoms diffuse from the doping 
material into the substrate, and 

conducting contacts (8, 8*) are made above the highly doped regions, 
characterized in that 

before the diffusion step a dif&fiion barrier material (5, S\ 5") is applied to the 
substrate substantially exclusively at the location of the regions (7, 7, 7 ,r ) of low doping by 
imprinting with the barriet material (5, 5', 5") in the pattern of the regions of low doping, the 
doping material (2) being applied in a substantially continuous layer over the substrate (1). 

2. Method according to Claim 1 , characterized in that the barrier material (5 S $\ 5") is 
first applied to the substrate (1)> after which the doping material (2) is applied 

3 Method according to Claim 1 or 2 characterized in that the doping material (2) is first 
applied to the substrate, after which the barrier material (5 3 5V 5") is applied to the substrate 
on the doping material (2) 



4, Method according to one of the preceding claims, characterized in that the diffiision 



Claims 



l?S H 2007 




a doping material (2) is applied to the substrate, at least in the location of the highly 



barrier material (5, 5 r , 5") is a dielectric material in paste form that is sintered after being 
applied to the substrate (1), 



5 Method according to Claim 4, characterized in that doping material has been added to 
the barrier material. 
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6, Method according to one of the preceding claims, characterized in that the surface 
resistance if the highly doped regions is between 10 and 60 ohm square and the surface 
resistance of the regions of low doping is between 30 and 500 fVhrn square, 

7 Method according to Claim 6, characterized in that the concentration of the doping 
material in the highly doped regions is between 10 1S cm" 3 and 10 31 cm"*, whilst the diffusion 
depth is between 0:1 and 0.5 jim, and in that the concentration of the doping material in 
the regions; of low doping is between 10 17 cm" 3 and 10* 1 cm" 3 fox ft diffosion depth of between 
0.1 ]mh and, 0,5 fim. 

8, Method according to one of the preceding claims, characterized in that an etching 
material is added to the diffusion material (5> 5', S") to etch away the substrate. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE CLAIMS : 

The claims have been amended as follows: 

--3. (amended) Method according to Claim l-e-^ 7- 

characterized in that the doping material (2) is first applied to 
the substrate, after which the barrier material (5, 5' , 5") is 
applied to the substrate on the doping material (2).-- 

--4. (amended) Method according to €h=h5 — of ihc — pre codin g 
claims, claim 1, characterized in that the diffusion barrier 
material (5, 5', 5") is a dielectric material in paste form that is 
sintered after being applied to the substrate (1).-- 

--6. (amended) Method according to en<2— e# — c4=ve - p^e-ceoi ihj 
e^- L *ft»7-c'lairr I, characterized in that the surface resistance of the 
highly doped regions is between 10 and 60 ohm square and the 
surface resistance of the regions of low doping is between 30 and 
500 ohm square.— 

— 8. (amended) Method according to on e of — th^s — prec e ding 
cla im s, claim 1, characterized in that an etching material is added 
to the diffusion material (5, 5', 5") to etch away the substrate. — 
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Method for th e production of a semicondu ctor device 

The invention relates to a method for making a semiconductor device having a 
pattern of highly doped regions located some distance apart in a semiconductor substrate 
S and regions of low doping located between the highly doped regions, wherein 

a doping material is applied to the substrate, at least in the location of the highly 
doped regions, 

the substrate is subjected to a diffusion step in which atoms diffuse from the doping 
material into the substrate, and 

10 - conducting contacts are made above the highly doped regions. 

A method for making a selective emitter in a p-type crystalline Si substrate* with 
which a diffusion material in the form of a doping paste, such as phosphorus paste, is 
applied to the substrate by screen printing is described in J. Horzel, J. Szlufcik, J. Nijs and 
R- Mertens, "A simple processing sequence for selective emitters*', 26* PVSC a Sept. 30 - 

15 Oct 3; Anaheim, CA; 1997 IEEE pp 139-142. The substrate is then dried on a conveyor 
belt and placed in a diffusion furnace. During the diffusion step the doping materials 
diffuse into the substrate whilst diffusion material moves to the regions outside the imprint 
of doping material via the gas atmosphere in the furnace. Relatively deep diffusion zones 
having a phosphorus concentration varying from 10 20 at the surface of the substrate to 10 17 

20 at a depth of 0.5 urn below the substrate surface are formed below the imprinted dope 
material. Shallow diffusion zones having a low phosphorus concentration* varying from 
10 19 at the substrate surface to 10 18 at a depth of 0,2 um, are formed outside the region of 
the imprint. 

The disadvantage of the known method, in particular in the case of the production of 
25 solar cells in which the highly doped regions are arranged in a pattern of a series of parallel 
tracks or fingers, is that the diffusion between the tracks having a high concentration is 
highly sensitive to the atmosphere in the diffusion furnace, as a result of which the 
diffusion method is insufficiently stable as a production process. Furthermore tfce ratio 
between the high and low doping is dependent and therefore local doping cannot be 
30 adjusted to the optimum. To obtain good contact with the totalisation placed on the highly 
dbpeli regions, which metallisation is frequently applied by screen printing, a low surface 
resistance, and thus as high as possible a doping, is desired. For the regions located 
between the metalisation an increase in yield is possible, for example in the case of n-p- 
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type solar cells, by passivation of the surface with thermal SiCh or PECVD SiN, as a result 
of which recombination of charge carriers at the surface is counteracted. This increase in 
yield can be achieved only if the doping is low. 

One aim of the present invention is therefore to provide a method for making a 
5 semiconductor device, in particular a solar cell, with which regions of high and low doping 
can be applied efficiently in accurately determined positions on the substrate. A further aim 
of the invention is to provide a method with which the concentrations of the doping 
material in the regions of high and low doping can be adjusted relatively independently of 
one another. 

10 To this end the method according to the invention is characterised in that before the 

diffusion step a diffusion barrier material is applied to the substrate at the location of the 
regions of Iqw doping by imprinting with the barrier material in the pattern of the regions 
of low doping. 

During the diffusion step, which usually will be carried out at temperatures of 
15 approximately 900 *C, the substrate regions located beneath the barrier material are 
shielded by the latter from the diffusion material applied to the neighbouring regions. As a 
result the concentration in the regions of low doping can be freely adjusted accurately and 
independently of the concentration in the highly doped regions. Furthermore, with the 
method according to the invention a single screen printing step and a single drying step can 
20 suffice. 

It is possible first to apply the doping material to the substrate as a uniform layer, for 
example by spraying, and then to print the barrier material by means of a printing technique 
onto the regions of the substrate with low doping, after which the diffusion step is carried 
out. In this embodiment the barrier material can delay the diffusion of the underlying 

15 diffusion material or it can have etching properties, so that the underlying diffusion during 
the diffusion step is etched out of the substrate. A barrier material which has etching 
properties is, for example, ZnO. 

Alternatively, according to the invention the barrier material is first applied by screen 
printing, stencil printing, offset printing or tampon printing or using other printing 

10 techniques known per se to those regions of the substrate which are to have low doping. 
The doping material can then be applied as a single layer by spraying, spinning, immersing, 
vapour deposition or from the gas phase (such as, for example, by means of POCb gas in a 
crystal tube) on top of the substrate and on top of the barrier material. 
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Although this is not to be preferred from the production standpoint, the doping 
material can also be printed selectively onto the regions of the substrate for high doping, 
before or after applying the barrier material. The barrier material is, for example, a 
dielectric material such as SijN4, SiCh or TiCfe, to which an n-type doping material, such as 
S phosphorus (P), arsenic (As), antimony (Sb) or bismuth (Bi) can have been added, or a p- 
type doping material such as boron (B), aluminium (Al), gallium (Ga), indium (In) or 
thallium (Th). This material is printed onto the substrate in paste form and then sintered at 
temperatures between 200 °C and 1000 °C. 

Following the diffusion step the surface resistance in the highly doped regions is, for 
10 example, between 10 and 60 ohm square, for a concentration of doping atoms of between 
10 18 cm" 3 and JO 21 cm* 3 , for a diffusion depth beneath the substrate surface of between 
0.1 urn and 0.5 urn. The surface resistance of the regions with low doping is between 
40 ohm and 600 ohm square, for a concentration of doping atoms of between 10 17 cm" 3 and 
10 21 cm' 3 , for a diffusion depth of between 0.1 um and 0.5 urn, 
[5 a few embodiments of the method according to the present invention will be 

explained in more detail by way of example with reference to the appended diagrammatic 
drawing. In the drawing: 

Fig. 1 shows a diagrammatic representation of a method according to the prior art, 
Fto_2a. ^_2b andJ2c show a first embodiment of a method according to the present 
20 invention using a uniform layer of doping material, 

Figs 3a, 3b and 3c show an alternative embodiment of a method according to the 
invention with selective application of the doping material, 

Figs 4a, 4b and 4c show an embodiment of the method according to the invention 
where the barrier material has etching properties and 
IS Fig, 5 shows a concentration profile of a semiconductor device produced according 

to the invention. 

Fig. 1 shows a p-type substrate consisting of; for example, silicon doped with n-type 
atoms. A doping material in the form of a paste* such as a phosphorus paste, is applied by 
means of screen printing to the substrate 1 above those regions of the substrate 1 which are 
•0 to have high doping. Following a diffusion step at approximately 900 °C in a diffusion 
furnace there are highly doped regions 3 and regions 4, 4' of low doping, formed by lateral 
diffusion from the phosphorus paste 2 via the atmosphere in the diffusion furnace, in 
substrate 1, 
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Fig. 2a shows a first step of the method according to the invention, in which a barrier 
material 5, 5', 5" is applied by means of a printing technique, such as, for example, screen 
printing, to the p-type crystalline silicon substrate 1 above those regions of the substrate 1 
which are to have low doping. The barrier material 5-5" comprises, for example, a 
5 dielectric material such as Si3N4, SiCte or T1O2 in paste form. After imprinting the paste the 
barrier material 5-5" is sintered at a temperature between 200 °C and 1000 °C. The 
doping material 2 is then applied uniformly over the substrate 1 and over the barrier 
material 5 - 5", as shown in Fig. 2b. The doping material can be applied in very many 
different ways, for example in the form of an organic molecule (for example triethyl 
10 phosphate) or in the form of phosphoric acid. Hie doping material 2 can be applied by 
means of spraying, spinning, immersion, vapour deposition or from a gas phase. 

The semiconductor device according to Fig 2b is then placed in a diffusion furnace 
and subjected to a diffusion step at, for example, approximately 1000 °C. As a result of this 
the n-type atoms diffuse from the doping material 2 into the substrate I, so that highly 
15 doped regions 6, 6', which are located between regions 7, 7', 7" of low doping, are formed 
in the substrate 1. The regions 7, 7% 7" of low doping are located beneath the barrier 
material 5 - 5". Finally, conducting contracts 8, 8', for example consisting of aluminium, 
are applied, likewise by means of a printing technique, to the doping material 2 on top of 
the highly doped regions 6, 6'_ However, it is also possible to etch away the doping 
20 material 2 and the barrier material 5-5" after the diffusion step in Fig. 2b and then to apply 
a passivating layer consisting of, for example, Si02 or PECVD SiN over the substrate 1. 

Fig. 3a shows an embodiment with which the barrier material 5 - 5" is first of all 
printed on the substrate 1 in the desired pattern of regions of low doping and highly doped 
regions, after which the n-type doping material is applied between the barrier material 5 - 
25 5", 

After carrying out a diffusion step in Fig, 3 b, the metal contacts are applied at 8, 8' to 
the doping material 2 above the highly doped regions 6, 6' by a printing technique. 

It is possible to add an etching agent to the barrier material 5 - 5* in the embodiments 
according to Fig, 2a - Fig. 3c in order to etch away any doping material that has diffused 
3 0 beneath the barrier material. 

Fig. 4a shows an embodiment with which the doping material 2 is first applied over 
the substrate 1, after which the barrier material 5 - 5" is deposited in the desired pattern 
onto the doping material 2 by imprinting. In this case the barrier material can comprise an 
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etching agent such as, for example, ZnO. During the diffusion step, which is carried out in 
Fig. 4b, the etching agent from the barrier material will etch away the diffusion regions 
located beneath this, so that the highly doped regions 6, 6' remain in the substrate in 
positions where the barrier material 5 - 5" is absent. Metal contacts 8 S 8' can then be 
5 applied above the highly doped diffusion regions 6, 6% as shown in Fig. 4c. 

This method has the advantage that an optical difference which can be used when 
aligning the metalisation pattern ip produced between the positions of the barrier material 
and neighbouring locations. Furthermore, reduced reflection can be obtained with the 
construction according to Fig. 4c. 

]0 It is pointed out that although the method has been described with reference to a p* 

type substrate and an n-type doping material the method is also suitable for use with n-type 
substrates with p-type doping material. 

Finally, Fig. 5 shows a plot of the concentration against the depth below the substrate 
surface for a semiconductor device produced in accordance with the present invention. The 

15 process conditions for the production of the semiconductor device having the concentration 
profile according to Fig. 5 were as follows: 

The barrier layer was applied from a print paste which was sintered in air at 
approximately 400 °C. This leads to a layer of approximately 1 um thick Sid of low 
porosity (> 80% volume of SiCk), It is important that the paste shows few cracks in order 

20 to achieve a maximum gain in efficiency. Partial coverage of the wafer with a barrier layer 
leads to a lower efficiency but not to short-circuiting of the cell, as is the case when a 
selective emitter is made with the aid of a resist to protect the locations where a highly 
doped emitter is needed. 

After applying the barrier layer, a phosphorus^ontairdng layer was applied by spin 

25 coating using a phosphorus source in the liquid phase. Diffusion into the wafer was then 
carried at 900 °C for 10 minutes, which led to the pattern below the barrier layer as is 
indicated in Fig. 5. 

To make cells, silver lines with a width of approximately 100 urn are then printed 
within the area previously etched by the barrier layer. The size of this etched area has besu 
30 chosen to be relatively large to prevent the risk of short-circuiting with the regions of low 
doping.- This etched area is at least 1 50 um wide. It can be seen from Fig. 5 that the 
concentration of donor atoms in the highly doped regions 6, 6' is appreciably higher and 
extends over a greater depth than the concentrations of doping material in regions below 
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the barrier material 5 - 5". The low donor concentrations at the surface, as are shown in 
Fig. 5, are outstandingly suitable for surface passivation. This can lead to a significant rise 
in efficiency of the order of 5%, relative. 
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Claims 

© 

1 Method for making a semiconductor device having a pattern of highly doped regions 
(6,6') located some distance apart in a semiconductor substrate (1) and regions (7, T, 7") of 
low doping located between the highly doped regions (6, 6% wherein 

a doping material (2) is applied to the substrate, at least in the location of the highly 
doped regions, 

the substrate is subjected to a diffusion step in which atoms diffuse from the doping 
material into the substrate, and 

conducting contacts (8, 8 1 ) are made above the highly doped regions, 
characterized in that 

before the diffusion step a diffusion barrier material (5, 5\ 5") is applied to the 
substrate substantially exclusively at the location of the regions (7, 1\ 7") of low doping by 
imprinting with the barrier material (5, 5', 5") in the pattern of the regions of low doping, the 
doping material (2) being applied in a substantially continuous layer over the substrate (1). 

2. Method according to Claim 1, characterized in that the barrier material (5, 5', 5") is 
first applied to the substrate (1), after which the doping material (2) is applied. 

3 Method according to Claim 1 or 2 characterized in that the doping material (2) is first 
applied to the substrate, after which flxe barrier material (5, 5', 5") is applied to the substrate 
on the doping material (2) 

4. Method according to one of the preceding claims, characterized in that the difiusion 
barrier material (5, 5\ 5") is a dielectric material in paste form that is sintered after being 
applied to the substrate (1). 

5 Method according to Claim 4, characterized in that doping material has been added to 
the barrier material. 
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6. Method according to one of the preceding claims, characterized in that the surface 
resistance of the highly doped regions is between 10 and 60 ohm square and the surface 
resistance of the regions of low doping is between 30 and 500 ohm square. 

7 Method according to Claim 6, characterized in that the concentration of the doping 
material in; the highly doped regions is between 10 18 cm" 3 and 10 21 cm" 3 , whilst the diffusion 
depth is between 0.1 \wol and 0.5 jxm, and in that the concentration of the doping material in 
the regions of low doping is between 10 17 cm" 3 and 10 zt cm' 3 for a diffusion depth of between 
0.1 jam and 0.5 fim. 

8, Method according to one of the preceding claims, characterized in that an etching 
material is pdded to the diffusion material (5, 5', S 11 ) to etch away the substrate. 
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(57) Abstract: The invention relates to a method for making a semiconductor device having a pattern of highly doped regions (6, 6') 
located some distance apart in a semiconductor substrate (1) and regions (7, 7', 7 M ) of low doping located between the highly doped 
regions (6, 6'). According to the invention a diffusion barrier material (5, 5% 5") is applied to the semiconductor substrate at the 
location of the regions of low doping by means of imprinting with the barrier material in the pattern of the regions of low doping. The 
doping material is applied after or before imprinting with the barrier material so that the highly doped regions are formed essentially 
between the barrier material in the substrate. With the method according to the invention the doping concentrations in the regions 
of low doping and in the highly doped regions can be freely adjusted independently of one another so that a relatively low surface 
resistance can be obtained for the highly doped regions to give good conducting contact with the metalisation and a high surface 
resistance can be achieved in the regions of low doping. 
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